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生成化合物 9 和 10。通过在此反应中引入碳酸根离子，生成化合物 8。由于碳
酸根参加化合物 8 框架结构的构建，使化合物 8 相对 9 的 La(III)离子配位数提
高，配位几何结构改变，直至框架一维孔道的尺寸明显增大。变温 XRD 实验
表明化合物 8，9 均具有动态孔洞性质。而选用 Gd(III)离子只能生成紧密的三
维结构 10。 
第三，以 La(III)金属离子和吡嗪-2，3-二甲酸为研究对象，在不同溶剂和



















合成 3d-4f 化合物 16-19。化合物 16、18 和 19 呈现二维结构，而化合物 17 呈
现一维结构。3d 离子和 4f 离子的相互作用的不同和离子本身性质不同的使这
些化合物的磁性性质呈现由铁磁性、亚铁磁性到反铁磁性的区别。 
 

















Coordination polymers are attracting much interest because of their potential 
applications in optoelectronic, magnetic, microporous, and biomimetic materials, as 
well as of their versatile intriguing architectures and topologies. 
Compared with those of the transition-metal-based coordination polymers, the 
research focusing on the lanthanide-based polymers are rare, due to the relatively high 
coordination number and the flexible coordination geometry. However, it is such 
inherent coordination character, as well as the unique f-electron of Lanthanide ions 
that makes lanthanide-based coordination polymer not only possess diversity 
structures, but also attractive fluorescent, magnet and catalysis properties. In addition 
to the interaction between lanthanide and transition metal in 3d-4f complexes, the 
lanthanide-based coordination polymers are showing more importance than ever. 
Herein, the subject of this dissertation is to understand the assembly of the 
lanthanide-based coordination polymers, so as to research the synthesis and the 
properties. 
First of all, based on Ln(III) metal ion (Ln= La, Gd) and chelidonic acid, 
complexes 1, 3, 4, 6 were obtained by changing the reaction temperature; complex 3, 
4 were obtained by changing the pH value; and complexes 2, 5, 7 by changing the 
Ln(III) ion. The structural analysis shows the temperature plays the key role of the 
decomposition of the chelidonic acid. At the same time, pH value didn’t show 
influence on the decomposition, but on the dimension of the obtained complexes. 
Compared with La(III), the Gd(III) ion favors the decomposition of the chelidonic 
acid. 
Secondly, based on Ln(III) ion (Ln= La, Gd) and pyrazole-3, 5-bicarboxylate 
acid, complexes 9 and 10 were obtained. By introducing carbonate into the reaction 
complex 8 was obtained. Compared with complex 9, complex 8 exhibits higher 
coordination number, furthermore, it also shows larger pore size of the framework. 
















dynamic porous properties, while complex 10 does not exhibit porosity. 
Thirdly, the reaction of La(III) ion and pyrizine-2, 3-dicarboxylate acid in 
different solvents and pH values provided 3D porous metal-organic frameworks 12 
and 13, while complex 11 obtained at room temperature shows 2D structure. By 
introducing different assistant dicarboxylate ligands to the reaction of La(III) metal 
ion and pyrizine-2, 3-dicarboxylate acid, the complexes 14 and 15 were obtained 
without porosity structures, indicating that the introduction of assistant dicarboxylate 
ligands into this reaction system would prohibit the formation of porous metal-organic 
frameworks. 
At last, chapter 5 is focus on the 3d-4f complexes based on Gd(III) ions, Ni(II) / 
Cu(II) ions and orotic acid. Complex 16, 17 were obtained at different ratio of the 
transition metal ion to lanthanide ion, 180 oC. At 205 oC, complex 19 was obtained 
with the orotic acid partly decomposed. Complex 18 was obtained from the reaction 
of Cu(II) ions and orotic acid. Complex 16, 18 and 19 show 2D structure, while 
complex 17 is one-dimensional. The magnetism analysis show complex 16 is 
ferrimagnetic, complex 17 is ferromagnetic, and complex 18 shows antiferromagnetic, 
owning to the different interactions between the transition metal ions and the 
lanthanide ions. 
 





































































图 1-1 部分常见的 1D 和 3D 结构示意图。 
A. octahedral, B. cubic diamondoid; C. hexagonal diamondoid; D. helix; E. 
zigzag chain; F. molecular ladder. 
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